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(54) PORPHYRIN DIMER AND ITS USE 

(57)Abstract: 



PURPOSE: To provide a new compound useful as a sensitizer for 
photodynamic diagnosis and therapy, a contrasting agent for the 
diagnosis and treatment of cancer and for nuclear magnetic resonance 
and a diagnostic agent for nuclear magnetic resonance. 
CONSTITUTION: The compound of formula I [A is (CH2)n ((n) is 0-8) or 
phenylene; X and Y are porphyrin or metal porphyrin of formula (R1 and 
R2 are OH or residue produced by removing H from an amino acid; Z is 
bonding site to the compound of formula I; M is 2H, Mn, Cu or Zn), etc.], 
e.g. bis-(photoprotoporphyrin)hydrazone oxalate. The compound of 
formula I can be produced by reacting porphyrin derivative supporting a 
ketone or an aldehyde with a dicarboxylic acid bishydrazide in the 
presence of a condensing agent. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] General formula (I) A among a-izing 1[type n (CH2) or a phenylene group, It 
is the porphyrin or metalloporphyrin (however, among a formula) which shows n by X 
and shows 0-8, and Y by ** 2, ** 3. or ** 4. in R1 and R2, OH or the residue excluding 
hydrogen from amino acid, and R3 show COOCH3, respectively, and H or M shows 2H, 
and Mn, Cu or Zn — the porphyrin dimers shown by residue] excluding oxygen from 
the ketone or aldehyde of a side chain, or those metal complexes. (However, Z of a 
porphyrin frame side chain shows a binding site with ** 1 among a formula.) Moreover, 
the functional group of the side chain of B ring also contains the position isomer which 
interchanged, respectively among [ A ] four pyrrole rings of a porphyrin frame. 
[Formula 1] 
.CONHN=X 

A< 

CONHN=Y 



[Formula 2] 



COR, COR 2 



[Formula 3] 




COR, COR 2 



[Formula 4] 



c 

CORi ^ 3 

[Claim 2] The object for an optical physicochemical diagnosis and/or the sensitizer 
for a therapy which consist of a porphyrin according to claim 1 and a metalloporphyrin 
compound. 

[Claim 3] The sensitizer for optical physical chemistry according to claim 2 used for a 
diagnosis and/or therapy of cancer. 

[Claim 4] The contrast medium for nuclear magnetic resonance which consists of a 
Mn metalloporphyrin compound according to claim 1 . 

[Claim 5] The diagnostic agent for nuclear magnetic resonance according to claim 4 
used for IMEJINGU of cancer. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the drugs which use a porphyrin dimer, 
its application, a new porphyrin (non-metal complex-non-metal complex compound), a 
metalloporphyrin (metal complex-metal complex compound) dimer, and a 
porphyrin-metalloporphyrin (non-metal complex-metal complex compound) derivative 
for a diagnosis and therapy of the cancer by the sensitizer and the contrast medium 
for nuclear magnetic resonance, and/or the optical physical chemistry for the object 
for an optical physicochemical diagnosis, and a therapy which are made into an active 
principle, and the diagnosis by nuclear magnetic resonance especially. 
[0002] 



[Description of the Prior Art] The optical physicochemical fluorescence diagnosis and 
the therapy [Photodynamic Diagnosis and Therapy (PDDT)] are performed as new 
diagnosis and cure for cancer. After this prescribing a porphyrin compound of a 
certain kind for the patient by approaches, such as an intravenous injection, and 
making it hold it in a cancer organization, laser light is irradiated, and it carries out the 
fluorescence diagnosis only of the cancer organization alternatively, and it destroys. 
PDDT uses two properties in which the time amount held in the cancer organization of 
a porphyrin has the property in which it is long compared with normal tissue, and a 
photosensitization operation. In the past 1 3 years, 3000 or more people are treated for 
the malignant tumor by PDDT all over the world, and it was established as one of the 
cancer treatments. Retina cancer, skin carcinoma, an esophagus cancer, 
superficialness vesical cancer, early lung cancer, etc. are going across the cancer 
type it is reported by PDDT that good treatment results are variably. Moreover, it 
came to be used also for the fluorescence diagnosis which used the endoscope 
recently. 

[0003] The drugs currently used for current [ PDDT ] are mainly the dimers of a 
hematoporphyrin derivative (HPD) and its ether object, and/or an ester object. HPD is 
mixture which carries out vitriolization in an acetic acid of the hematoporphyrin, and is 
processed and obtained by 0.1 moreN sodium hydroxide. The hydrophobic high 
component of HPD is mainly included, with HPD, a dimer is complicated mixture and 
its active ingredient is unknown. Moreover, since the component ratio is not fixed, a 
curative effect is very unstable. 

[0004] On the other hand, it considers as the new porphyrin derivative for PDDT, and, 
for Kessel and others, Pandey and others is [ Dougherty and others ] Tetrahedron to 
Photochem.Photobiol. and 53,475 (1991) in a U.S. Pat. No. 4649151 number (1987) 
about a porphyrin dimer. Collman and others is indicating to Lett., and 29 and 4657 
(1988) J.A.C.S., and 105 and 2699 (1983). We also examined many things and have 
indicated to Agric.Biol.Chem., and 55 and 2441 (1991). However, utilization was [ in / 
with the above-mentioned compound / the field of composition, stability, water 
solubility, and non-phototoxicity ] difficult for using as a sensitizer for PDDT. 
[0005] Moreover, there is also a problem of organization permeability of the laser light 
used for PDDT. The maximum absorption wavelength is 630nm and the molar 
extinction coefficient of HPD or its dimer is also as low as 3000. With 630nm light, 
organization permeability will be bad and will be limited to the surface cancer whose 
curative effect of PDDT is 5-1 0mm. 

[0006] On the other hand, there is a problem also in laser equipment. The dye laser 



present most often used has bad stability, and the handling on employment is difficult 
for it. Employment will become quite easy if the titanium sapphire laser which attracts 
attention recently is used. However, if this laser is used, it will be restricted to 670nm 
or more absorption wavelength of 600nm or less, and it can apply to neither HPD with 
the absorption wavelength near 630nm, nor its dimer. 

[0007] Furthermore, causing photosensitivity temporary as a side effect of drugs is 
known. For this reason, after medication, a patient must be confined in a dark place for 
a long period of time so that normal tissues, such as the skin, may not be destroyed in 
a photosensitization operation. Since the elimination rate from normal tissue is slow, 
when long, as for HPD and its dimer, photosensitivity may remain six weeks or more. 
Development of the new drugs which the drugs by which current use is carried out are 
holding the trouble of such many, and replace HPD and its dimer is desired strongly. 
Then, the compound which is a single compound as what conquers the fault which the 
above-mentioned drugs have, and has absorption in a long wavelength field 
(650-800nm) more is proposed as a drug of the second generation. It inquires as drugs 
which various compounds, such as ring escape mold porphyrins, such as porphyrins, 
such as aza-porphyrins, such as a current phthalocyanine, and chlorin bacteriochlorin, 
and TEKISAFIRIN, replace with HPD or its dimer. Moreover, said HPD and its dimer 
are used together as both drugs not only as the object for the therapy of cancer but 
as an object for a fluorescence diagnosis. However, properly speaking, therefore as for 
the object for a therapy, and the object for a diagnosis, the phototoxicity which the 
drugs have should have been separated, and a non-phototoxicity 
(non-phosphorescence) fluorescence diagnostic agent was desired strongly. 
[0008] 

[Problem(s) to be Solved by the Invention] this invention persons are single 
components and the good accumulation nature to stability and a cancer organization 
has been maintained. From normal tissue, an elimination rate is quick, and when 
applying as a fluorescence diagnostic agent, it is non-phototoxicity (the life time of 
fluorescence is long), a compound with a short phosphorescence life is in criteria 
moreover it could do, when getting, it looked for the porphyrin derivative which can 
use titanium sapphire laser (670nm or more wavelength of 600nm or less), and various 
researches were repeated for the purpose of offering the photosensitizer suitable for 
PDDT. 
[0009] 

[Means for Solving the Problem] Consequently, when the chlorins obtained by carry 
out synthetic derivatization from the protoporphyrin of the blood origin in front 



******** ( Japanese Patent Application No. No. 323597 [ three to ]) or 
FEOHOBAIDO of the chlorophyll origin be used as the dimer through a spacer of a 
certain kind, it found out have the absorption wavelength of 670nm or more for 
eccritic [ better than the accumulation nature and normal tissue which be excellent in 
the single component to the cancer organization ] moreover, and have the good PDDT 
effectiveness. Furthermore, it succeeded also in composition of the dimer of a 
non-metal complex-non-metal complex compound, a metal complex-metal complex 
compound, and a non-metal complex-metal complex compound by combining these 
reactions. Especially, as for the semimetal compound of a non-metal complex-metal 
complex dimer of a certain kind, the property of non-phototoxicity 
(non-phosphorescence) fluorescence existed. 

[0010] Moreover, like front ********, when this invention persons analyzed these 
dimers and the ultraviolet absorption (UV) spectrum of the mixture of albumin, they 
found that the trend of a spectrum had led to the compatibility to a positive direction, 
i.e., a specific organ, especially cancer. 

[0011] On the other hand, this invention persons are in the middle of [ this ] 
researches and developments, and found out the evaluation approach of 
photosensitized oxidation using the system of a dansyl methionine substrate. When 
using this approach, thin-layer chromatography (TLC) and high performance 
chromatography (HPLC) have estimated the reactant existence and the strength to 
the light in a dimer simple. In addition, the value by this appraisal method showed the 
merits and demerits of a phosphorescence life, and a good correlation. 
[0012] On the other hand, if fluorescence intensity is measured as stated also in the 
former application specification (JP,2-138280,A). various properties can prove 
physicochemically. Therefore, when there is no phosphorescence life in a porphyrin 
with fluorescence or short metalloporphyrin was made to combine, it was thought that 
a non-phototoxicity fluorescence diagnostic agent was born. The main things of the 
measurement result are shown in Table 1. When the above is taken into consideration, 
for a non-metal complex-non-metal complex compound, it is ******** also in the 
dimer of this invention that a metal complex-metal complex compound can use a 
non-metal complex-metal complex compound for a therapy according to an 
application as drugs for a fluorescence diagnosis the object for a therapy or for a 
nuclear-magnetic-resonance diagnosis (MRI). 
[0013] 
[Table 1] 
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[0014] This invention is completed based on the above-mentioned knowledge, and the 
summary is a general formula. (I) Inside of a-izing 5[type, A is the porphyrin or 
metalloporphyrin (however, among a formula) which shows n (CH2) or a phenylene 
group, and n by X, and shows 0-8, and Y by ** 6, ** 7, or ** 8. in R1 and R2, OH or the 
residue excluding hydrogen from amino acid, and R3 show COOCH3, respectively, and 
H or M shows 2H, and Mn, Cu or Zn — the porphyrin dimers shown by residue] 
excluding oxygen from the ketone or aldehyde of a side chain, or those metal 
complexes. (However, Z of a porphyrin frame side chain shows a binding site with ** 1 
among a formula.) Moreover, the functional group of the side chain of B ring also 
contains the position isomer which interchanged, respectively among [ A ] four pyrrole 
rings of a porphyrin frame. 
[0015] 
[Formula 5] 




CORi OOR 2 



[0017] 
[Formula 7] 



COR t 



COR 2 



[0018] 
[Formula 8] 




[0019] The word which the word "amino acid" amino acid [ which was used about the 
semantics of each above-mentioned notation ] Becoming a "phenylene group" 
phenylene group [ an essential amino acid and ] Turns into means meta and a 
para-position binding site. 

[0020] The various porphyrin dimers of this invention can be manufactured by the 
very thing conventionality. If X and Y corresponding to a general formula (I) are in a 
porphyrin dimer (non-metal complex-non-metal complex compound) of the same kind, 
what has R1, R2 f or R3 is constituted (process a), and subsequently to the following 
process b it progresses, and it accomplishes with a dimer of the same kind to a single 
step through a spacer, and the obtained porphyrin dimer is made to hydrolyze 



(process c). Moreover, a sequential reaction may not necessarily be carried out with a 
process (a), (b), and (c), for example, as shown in a process (b) f (a), (c) or a process (a) 
and (c), and (b), the order of a process may replace. In addition, X and Y may 
compound a dimer of the same kind in two steps which pass through a process (e) so 
that it may state later. 

[0021] On the other hand, if X and Y corresponding to a general formula (I) are in a 
metalloporphyrin dimer (metal complex-metal complex compound) of the same kind, 
what has M first is constituted (process d), subsequently this is derivatized like the 
above-mentioned, and a sequential reaction is carried out with a process (a), (b), and 
(c). Moreover, even if the order of a process is not necessarily fixed, as the point 
described, the order of a process may change. 

[0022] On the other hand, if X and Y corresponding to a general formula (I) are in a 
porphyrin-metalloporphyrin dimer (non-metal complex-metal complex compound) of a 
different kind, what has M first is constituted (process d), and the porphyrin which has 
R1, R2, and R3 separately is constituted (process a). Then, a spacer is made to 
combine with either among the porphyrin derivatives obtained at Process d or 
Process a (process e). Subsequently, the porphyrin compound obtained from Process 
a or Process d is made to react, a different-species porphyrin dimer is obtained in two 
steps, and it progresses to Process c below. Moreover, the different-species 
porphyrin dimer (non-metal complex-non-metal complex compound) by the difference 
in a porphyrin side chain as well as this is compounded in two steps except 
constituting what has M. 

[0023] A configuration process (a and d) can perform this by the conventional 
approach indicated by J.E.Falk work [Porphyrins and Metalloporphyrins] (Elsevier 
issue, 1 975), D.Dolphin work [The Porphyrins] (Academic Press issue, 1 978), etc. 
[0024] For example, what is the porphyrin compounds which have R1, R2, and R3 
corresponding to (I), and those metal complexes should just prepare this according to 
the approach indicated by JP,61-7279,A, JP.61-83185A the patent official report No. 
13997 [ Showa 63 to ], JP,2-76881,A, JP,2-1 38280.A, JP,4-59779,A, and Japanese 
Patent Application No. No. 323597 [ three to ]. That is, about a process (a), the joint 
process of amino acid residue can be given via a chlorin chemically-modified degree 
(photograph protoporphyrin) using photochemical reaction, and this can be performed. 
About a process (d), this is usually performed using a metaled chloride, acetate, a 
sulfate, a nitrate, etc. As a metaled class, Zn with the long phosphorescence life 
effectiveness, Mn, Cu, Fe which have the compaction effectiveness conversely, etc. 
are mentioned. Moreover, this metal installation process (d) may not ask the (a) or (b) 



process order, but may prepare it if needed. Instead of compounding artificially, this 
may be extracted from a natural resource like vegetation or an animal. 
[0025] Next, the chlorin compound constituted as mentioned above and/or its 
complex, and a FEOHOBAIDO compound are given to a condensation process (b) or 
(c). Namely, protoporphyrin 1-hydroxy-2-formyl ethylidene-protoporphyrin obtained 
by carrying out photochemical reaction processing of the dimethyl ester (henceforth 
PP-Me) Dicarboxylic acid bis-hydrazide derivative is made to react to dimethyl ester 
(henceforth photograph protoporphyrin dimethyl ester and P-Me) and/or its complex, 
and the FEOHOBAIDO derivative that carried out isolation purification from the green 
leaf natural product, and the target condensation product porphyrin compound is 
manufactured. This thing can perform this by the conventional approach indicated by 
the general organic chemistry experiment in the letter ([addition or a condensation 
reaction] with a hydrazone, a ketone, or an aldehyde compound). In addition, in any 
case, use of a reaction accelerator like a dehydrating agent or a deoxidizer or a 
condensing agent may also be suitably taken into consideration. 

[0026] Hereafter, the example of representation is given and preparation of a 
porphyrin dimer compound (I) is explained still more concretely. X and Y for example, 
in the case of a porphyrin dimer (namely, a non-metal complex-non-metal complex 
compound and a metal complex-metal complex compound) of the same kind a ketone, 
an aldehyde support porphyrin derivative, or its metal complex — dicarboxylic acid 
bis-hydrazide (for example, oxalic acid dihydrazide — ) Malonic-acid dihydrazide, 
adipic-acid dihydrazide, isophthalic acid dihydrazide, Terephthalic-acid dihydrazide 
etc. is made to react using condensing agents (for example, an acid, alkali, etc.) 
suitably in solvents, such as THF, and the porphyrin dimer (I) of the same kind which 
made these bis-hydrazone the spacer is obtained by the single step. The following can 
be mentioned as the example. 

[0027] (1) Oxalic acid-screw (photograph protoporphyrin) hydrazone (it is called the 
following OHP 2) 

(2) Malonic-acid-screw (photograph protoporphyrin) hydrazone (it is called the 
following MHP2) 

(3) A bis adipate (photograph pro TOPORUFINIRU -6, 7-bis-aspartic acid) hydrazone 
[it is called the following AH(P-Asp) 2] 

(4) An isophthalic acid-screw (photograph pro TOPORUFINIRU -6, 7-bis-aspartic 
acid) hydrazone [it is called the following mPH(P-Asp) 2] 

(5) A terephthalic-acid-screw (photograph pro TOPORUFINIRU -6, 7-bis-aspartic 
acid) hydrazone [it is called the following pPH(P-Asp) 2] 



(6) A malonic-acid-screw (Mn-photograph protoporphyrin) hydrazone [it is called the 
following (Mn-P) MH 2] 

(7) A bis adipate (Mn-photograph pro TOPORUFINIRU -6, 7-bis-aspartic acid) 
hydrazone [it is called the following AH(Mn-P-Asp) 2] 

(8) A bis adipate (Cu-photograph pro TOPORUFINIRU -6, 7-bis-aspartic acid) 
hydrazone [it is called the following AH(Cu-P-Asp) 2] 

(9) A bis adipate (Zn-photograph pro TOPORUFINIRU -6, 7-bis-aspartic acid) 
hydrazone [it is called the following AH(Zn-P-Asp) 2] 

(10) A bis adipate (SUPIROGURAFISU) hydrazone [it is called the following (SP) AH 2] 

(11) A bis adipate (SUPIROGURAFINIRU -6, 7-bis-aspartic acid) hydrazone [it is 
called the following AH(SP-Asp) 2] 

(12) A bis adipate (FEOHOBAIDO) hydrazone [it is called the following AH(PPB) 2] 

(13) A bis adipate (PIROFEOHOBAIJIRU -6, 7-bis-aspartic acid) hydrazone [it is 
called the following AH(pyroPPB-Asp) 2] 

[0028] on the other hand, when X and Y are porphyrin dinners (namely, compound with 
which X differs from Y even if it is a non-metal complex-metal complex compound, 
the same non-metal, or the porphyrin dimer of a metal complex) of a different kind, a 
ketone, aldehyde support compounds, or those metal complexes are first reacted [ in 
said dicarboxylic acid bis-hydrazide ] using a condensing agent suitably in a solvent 
making — X or Y — the mono-hydrazone object which either combined is acquired. 
Subsequently, a ketone, aldehyde support compounds, or those metal complexes are 
made to react to the acquired mono-object like the above-mentioned, and a porphyrin 
dimer (I) of a different kind is obtained. The following can be mentioned as the example. 
[0029] (14) A malonic-acid-monochrome (Mn-photograph 

protoporphyrin)-monochrome (photograph protoporphyrin) hydrazone [it is called 
Following MH (Mn-P) (P)] 

(15) A malonic-acid-monochrome (Cu-photograph protoporphyrin)-monochrome 
(photograph protoporphyrin) hydrazone [it is called Following MH (Cu-P) (P)] 

(16) An adipic-acid-monochrome (Mn-photograph pro TOPORUFINIRU -6, 
7-bis-aspartic acid)-monochrome (photograph pro TOPORUFINIRU -6, 
7-bis-aspartic acid) hydrazone [it is called Following AH (Mn-P-Asp) (P-Asp)] 

(17) An adipic-acid-monochrome (Cu-photograph pro TOPORUFINIRU -6, 
7-bis-aspartic acid)-monochrome (photograph pro TOPORUFINIRU -6, 
7-bis-aspartic acid) hydrazone [it is called Following AH (Cu-P-Asp) (P-Asp)] 

(18) An adipic-acid-monochrome (photograph protoporphyrin)-monochrome 
(photograph pro TOPORUFINIRU -6, 7-bis-aspartic acid) hydrazone [it is called 



Following AH (P) and (P-Asp)] 

(1 9) An adipic-acid-monochrome (Mn-photograph protoporphyrin)-monochrome 
(photograph pro TOPORUFINIRU -6, 7-bis-aspartic acid) hydrazone [it is called 
Following AH (Mn-P) (P-Asp)] 

(20) An isophthalic acid-monochrome (Mn-photograph protoporphyrin)-monochrome 
(photograph pro TOPORUFINIRU -6, 7-bis-aspartic acid) hydrazone [it is called 
Following mPH (Mn-P) (P-Asp)] 

(21) A terephthalic-acid-monochrome (Mn-photograph protoporphyrin)-monochrome 
(photograph pro TOPORUFINIRU -6, 7-bis-aspartic acid) hydrazone [it is called 
Following pPH (Mn-P) (P-Asp)] 

(22) A malonic-acid-monochrome (Cu-photograph protoporphyrin)-monochrome 
(photograph pro TOPORUFINIRU -6, 7-bis-aspartic acid) hydrazone [it is called 
Following MH (Cu-P) (P-Asp)] 

(23) An adipic-acid-monochrome (Cu-photograph protoporphyrin)-monochrome 
(photograph pro TOPORUFINIRU -6 ? 7-bis-aspartic acid) hydrazone [it is called 
Following AH (Cu-P) (P-Asp)] 

(24) An isophthalic acid-monochrome (Cu-photograph protoporphyrin)-monochrome 
(photograph pro TOPORUFINIRU -6 t 7-bis-aspartic acid) hydrazone [it is called 
Following mPH (Cu-P) (P-Asp)] 

(25) A terephthalic-acid-monochrome (Cu-photograph protoporphyrin)-monochrome 
(photograph pro TOPORUFINIRU -6, 7-bis-aspartic acid) hydrazone [it is called 
Following pPH (Cu-P) (P-Asp)] 

[0030] What is necessary is just to perform manufacture of the drugs pharmaceutical 
preparation of the porphyrin derivative by this invention by the the very thing 
well-known method, and to dissolve the derivative by this invention with the suitable 
buffer solution. The solubilizing agent (for example, organic solvent) which uses as a 
suitable additive, for example, can be admitted in physic, pH modifier (for example, an 
acid, a base, the buffer solution), a stabilizer (for example, ascorbic acid), an excipient 
(for example, glucose), an isotonizing agent (for example, sodium chloride), etc. may be 
blended. 

[0031] the drugs by this invention — the need as drugs for PDDT — depending on the 
sufficient property, i.e., long phosphorescence life, case, a short phosphorescence life, 
non-phosphorescence fluorescence (there is no photoreaction only by fluorescence), 
the compatibility over albumin, a specific organ especially the specific accumulation 
nature to cancer, photoreaction nature, the optical killer cell effectiveness, absorption 
wavelength, water solubility, purity, etc. are satisfied enough. The good water solubility 



of the drugs by this invention enabled manufacture of a high concentration solution 
(50mg/(mO). Generally, in order to apply as drugs for PDDT, it is desirable to prescribe 
the drugs of this invention for the patient in the amount of 1mg - 10 mg/kg weight as 
the amount of 1mg - 5 mg/kg weight and drugs for MRI. 
[0032] 

[Function] The porphyrin dimer concerning this invention and its metal complex have 
the description on the chemical structure at the point of having used the 
bis-hydrazone derivative for the ketone and/or aldehyde residue of a porphyrin frame 
side chain as a spacer, and, as a result, demonstrate various physiological or 
pharmacological profiles. 

[0033] A cancer cell is piled up alternatively and these porphyrins derivative has the 
slow elimination from a cancer cell. In addition, from a normal organ or a cell, since it is 
excreted promptly, damage is not done to them. Originally, although the thing of 
****** of a porphyrin derivative had the strong operation to light, while it raised 
excretory [ from normal tissue ] by dimerizing a porphyrin derivative according to this 
invention, the derivative of it designed so that a phototoxic manifestation might be 
controlled as much as possible became possible. Moreover, since wavelength carried 
out the red shift by using a chlorin derivative, the degrees of ** of a curative effect 
were able to be measured. The porphyrin dimer and metal complex of this invention 
are useful as the object [ as opposed to an organ especially specific cancer, or a 
specific malignant tumor based on these properties (cancer compatibility, 
non-phosphorescence fluorescence, non-phototoxicity, the optical killer cell 
effectiveness, absorption wavelength, water solubility) ] for PDDT, or drugs for MRI. 
[0034] An example is given and explained below. In addition, all the yield in an example 
is the values converted and calculated from P~Me and FEOHOBAIDO (it is called 
Following PPB) which are a start raw material. 
[0035] 
[Example] 

Example Using P-Me2g compounded by the approach hung up over aspartic-acid 
derivatization JP,2-138280,A and JP,4-59779.A of one porphyrin, pyridine 50ml was 
added to this and it hydrolyzed with the conventional method with caustic alkali of 
sodium 10% after the dissolution. The citric-acid water solution extracted hydrolysis 
liquid under the chloroform after neutralization 20%. Vacuum concentration of the 
extract was carried out and photograph protoporphyrin (it is called Following P) 1 .75g 
was obtained after reprecipitation by the ethyl-acetate-n-hexahe. (Saponification of 
ester) 



The whole quantity of obtained P was dissolved in the tetrahydrofuran, and it 
considered as the P-DCHA salt (2.0g) with the conventional method in 
dicyclohexylamine (DOHA). This DCHA salt is dissolved in chloroform 1 50ml, and it is 
an aspartic acid. 2g of dimethyl ester (AspMe) hydrochlorides was added, and you 
added water-soluble carbodiimide (WSC) 2g gradually to the bottom of churning, and 
made it react for 1.5 hours. Vacuum concentration of the chloroform layer was carried 
out for reaction mixture after rinsing liquid separation after the reaction (a reaction 
end point is checked in TLC). Reprecipitation and recrystallization are repeated in an 
ethyl-acetate-ether-n-hexane, the obtained concentrate is performed, and it is 
photograph pro TOPORUFINIRU of a dark green crystal. - 6, 7-bis-aspartic acid 
Tetramethyl ester (henceforth P-AspMe) was obtained. (1.2g, 42.4% of yield) 
[0036] Example The approach hung up over Mn metal complex-ized JP,2-138280,A 
and JP,4-59779,A of 2 porphyrin compounds was improved and compounded. 
P-AspMe100mg obtained in P-Me3g and the example 1 was dissolved in the acetic 
acid, respectively, and manganese acetate was added, and it warmed at 50 degrees C, 
and was made to react under churning for 2 hours. After the reaction, the 
physiological saline was added to reaction mixture 0.9%, and precipitate was obtained 
separately. Reprecipitation is repeated for obtained sediment by the 
methanol-ethyl-acetate-n-hexane after rinsing desiccation, and it is Mn-photograph 
protoporphyrin of a dark brown crystal. Dimethyl ester (henceforth Mn-P-Me) and 
Mn-photograph PORUFINIRU -6, 7-bis-aspartic acid Tetramethyl ester (henceforth 
Mn-P-AspMe) was obtained separately. (2.8g and 90mg, 81.8% of yield, 34.7%) 
[0037] Example The approach hung up over Cu metal complex-ized JP,2-138280,A 
and the example 1 of 3 porphyrin compounds was improved and compounded. 
P-AspMe150mg obtained in P-Melg and the example 1 was separately dissolved in the 
chloroform-methanol (2:1 v/v), respectively, copper acetate was added, and it was 
made to react for 30 minutes under churning at a room temperature, after the 
reaction (** — green), chloroform was added to each reaction mixture, the 
physiological saline washed 0.9%, and vacuum concentration of the chloroform layer 
was carried out. Reprecipitation is repeated for the obtained residue in an 
ethyl-acetate-n-hexane, and it is Cu-photograph protoporphyrin of a dark green 
crystal. Dimethyl ester (henceforth Cu-P-Me) and Cu-photograph PORUFINIRU -6, 
7-bis-aspartic acid Tetramethyl ester (henceforth Cu-P-AspMe) was obtained 
separately. (1g and 130mg, 91.0% of yield, 34.4%) 

[0038] Example Tetrahydrofuran 150ml is added to synthetic P-Me500mg of 4 
monomer objects, and 50ml of malonic-acid dihydrazide (it is called Following MH) 



water solutions was dropped 1%, and it was made to react to the bottom of room 
temperature churning for 24 hours. Rinsing desiccation vacuum concentration of the 
reaction mixture was extracted and carried out with ethyl acetate after the reaction 
(migration of an Rf value is checked in TLC). The obtained concentrate (400mg) was 
given to the silica gel column chromatography, an ethyl-acetate-methanol (9:1) and 
(1:1) elution fractions were collected, and the solvent was distilled off. Each residue 
was recrystallized by the ethyl-acetate-n-hexane and the tetramethyl ester of the 
dimer object MHP2 of a dark brown crystal (2) and a monomer object 
malonic-acid-monochrome (photograph protoporphyrin dimethyl ester) hydrazone [it 
is called Following MH (P-Me)] were obtained separately. (50mg and 120mg, 4.6% of 
yield, 20.3%) 

[0039] Example MH(P-Me)80mg obtained in the synthetic example 4 of the dimer of 
the same kind by 5 two-step method is dissolved in tetrahydrofuran 40ml, 
P-Me1 OOmg and 0.2ml of acetic acids were added, and they were made to react to the 
bottom of room temperature churning for two weeks. After the reaction, the after 
[ rinsing ] chloroform extraction of the reaction mixture was carried out, it 
recrystallized with the ethyl-acetate-methanol after distilling off a solvent, and the 
tetramethyl ester of the dimer object MHP2 (2) made into the purpose was obtained. 
(100mg, 13.9% of yield) 

[0040] Example P-AspMe100mg obtained in the synthetic example 1 of the dimer of 
the same kind by six single step methods was dissolved in tetrahydrofuran 25ml, 
adipic-acid dihydrazide (it is called Following AH) was added to the bottom of room 
temperature churning, and it was made to react for five days. After the reaction, the 
chloroform extraction of the reaction mixture was rinsed and carried out, 
reprecipitation was repeated in the tetrahydrofuran-ethyl-acetate-n-hexane and the 
methanol-ethyl-acetate-n-hexane after distilling off a solvent, and the octamethyl 
ester of the dimer object AH(P-Asp) 2 of a dark brown crystal (3) was obtained. (50mg, 
9.8% of yield) 

[0041] Example It takes each separately 50mg of P-AspMe obtained in the seven 
examples 1, and each is dissolved by tetrahydrofuran 10ml and 0.1ml of acetic acids, 
isophthalic acid dihydrazide (it is called Following mPH) and 20mg (it is called 
Following pPH) of terephthalic-acid dihydrazide were added to each, and it was made 
to react to it for two weeks under room temperature churning. After the reaction, 
each reaction mixture was operated like the example 6, and carried out after 
treatment, and the dimer object mPH(P-Asp) 2 of a dark greenish-brown crystal (4) 
and the octamethyl ester of pPH (P-Asp) (5)2 were obtained separately. (30mg and 



30mg, 21.2% of yield, 21.2%) 

[0042] Example Mn-P-Me100mg obtained in the dimerization example 2 of 8 metal 
complex of the same kind and Mn-P-AspMe140mg were taken separately, 
respectively, tetrahydrofuran 10ml and MH10mg were added to the former, 
tetrahydrofuran 40ml, 0.5ml of acetic acids, and AH50mg were added to the latter, and 
it was made to react to the bottom of room temperature churning for one week. After 
the reaction, in the case of the former, in the case of an example 6 and the latter, 
each reaction mixture was operated like the example 5, and carried out after 
treatment, and the octamethyl ester of the dimer complexes [ AH / MH (Mn-P) (6) 
and / 2 ] 2 of a dark brown crystal (Mn-P-Asp) (7) was obtained separately. (70mg, 
70mg, 26.8% of yield, 8.1%) 

[0043] Example It takes each separately 50mg of methyl ester objects of (3) obtained 
in the of-the-same-kind metal complex-ized example 6 of nine dimers. and copper 
acetate and 50mg of zinc acetate were added after the dissolution and to each with 
the chloroform-methanol, and these were made to react to the bottom of room 
temperature churning for 1 hour. After the reaction (it checks in the color tone and. 
TLC of reaction mixture), each reaction mixture was operated like the example 3, and 
carried out after treatment, and the octamethyl ester of the dimer complex 
AH(Cu-P-Asp) 2 of a dark greenish-brown crystal (8) and AH (Zn-P-Asp) (9)2 was 
obtained separately. (50mg, 45mg, 9.2% of yield, 7.0%) 

[0044] Example 10 SUPIROGURAFISU Dimethyl ester (henceforth SP-Me). and 
PIROFEOHOBAIJIRU-7-aspartic acid 100mg (henceforth pyroPPB-AspMe) of 
dimethyl ester was taken separately, respectively, below, each was operated like the 
example 6, and carried out after treatment, and the tetramethyl ester of the dimer 
object (SP) (10) AH 2 of a brown crystal and AH (pyroPPB-Asp) (13)2 was obtained 
separately, respectively. (50mg, 45mg, 22.0% of yield, 1 6.7%) 

[0045] Example Cu-P-Me200mg obtained in Mn-P-Me300mg obtained in the 
synthetic example 2 of 11 monomer metal complex and the example 3 was taken 
separately, and 10ml of MH water solutions was added to the former 6% with 
tetrahydrofuran 90ml, and you added 10ml of MH water solutions to the latter 2% with 
tetrahydrofuran 15ml, and made it react to the bottom of room temperature churning 
for three days. Each is operated like an example 4 below, a 
pyridine-ethyl-acetate-n-hexane performs reprecipitation and recrystallization, and it 
is monomer metal complex malonic-acid-monochrome (Mn-photograph 
protoporphyrin dimethyl ester) hydrazone [less or equal MH Q and the 
malonic-acid-monochrome (Cu-photograph protoporphyrin dimethyl ester) hydrazone 



[it is called Following MH (Cu-P-Me)] which are called Mn-P-Me were obtained 
separately.). (250mg, 1 10mg, 58.7% of yield, 42.9%) 

[0046] Example MH (Mn-P-Me) and 100mg each of MHs (Cu-P-Me) obtained in the 
synthetic example 1 1 of the different-species dimer in a 12 non-metal-metal complex 
are taken separately, and each is dissolved by tetrahydrofuran 50ml and 0.5ml of 
acetic acids, and P-Me150mg was added to each and it was made to react to it for 
three days under room temperature churning. After the reaction (it checks in TLC and 
UV), ethyl acetate extracted each reaction mixture, reprecipitation and 
recrystallization were repeated by the ethyl-acetate-n-hexane and the 
methanol-ethyl-acetate-n-hexane after distilling off a solvent, and the tetramethyl 
ester of the different-species dimer object MH (Mn-P) (P), (14), MH (Cu-P) (P), and 
(15) was obtained separately. (50mg, 45mg, 16.9% of yield, 15.2%) 

[0047] Example Tetrahydrofuran 50ml and 1 0ml of acetic acids are added to the 
former, and tetrahydrofuran 20ml and 0.2ml of acetic acids are added to the latter, and 
it dissolved, 10ml of AH water solutions was dropped 20%, and you made it to take 
separately Cu-P-AspMe130mg obtained in Mn-P-AspMe300mg obtained in the 13 
examples 2, and the example 3, respectively, and react to the bottom of room 
temperature churning for 2 hours. Each was operated like the example 4 below, 
reprecipitation and recrystallization were performed in the 
methanol-ethyl-acetate-n-hexane, and the adipic-acid-monochrome 
(Cu-photograph pro TOPORUFINIRU -6, 7-bis-aspartic-acid tetramethyl ester) 
hydrazone [ hydrazone / monomer metal complex adipic-acid-monochrome 
(Mn-photograph pro TOPORUFINIRU -6, 7-bis-aspartic-acid tetramethyl ester) / 
each / [it is called Following AH (Mn-P-AspMe)] ] [it is called Following AH 
(Cu-P-AspMe)] was obtained separately. (200mg, 20mg, 19.9% of yield, 4.5%) 
[0048] Example Tetrahydrofuran 15ml, 0.5ml of acetic acids, and P-AspMe30mg were 
added to AH(Mn-P-AspMe)50mg obtained in the 14 examples 13 at tetrahydrofuran 
30ml and 0.5ml of acetic acids, P-AspMe50mg, and AH(Cu-P-AspMe)20mg, and it was 
made to react to the bottom of room temperature churning for 24 hours. After the 
reaction, chloroform extracted each reaction mixture, the solvent after washing was 
distilled off with the physiological saline 0.9%, reprecipitation and recrystallization were 
repeated with methanol-ethyl-acetate-n-hexane and methanol-ethyl acetate, and 
the dimer object AH (Mn-P-Asp) (P-Asp) of a different kind (16) and the octamethyl 
ester of AH (Cu-P-Asp) (P-Asp) (17) were obtained separately. (70mg, 35mg, 15.8% of 
yield, 4.4%) 

[0049] Example Tetrahydrofuran 100ml and 100ml of 1%AH water solutions were 



added to synthetic P-Me500mg of the different-species dimer in the difference in 15 
porphyrin side chain, and it was made to react to the bottom of room temperature 
churning for 24 hours. After the reaction, reaction mixture was rinsed, chloroform 
extracted, recrystallization was performed several times in the 
methanol-ethyl-acetate-n-hexane after distilling off a solvent, and the monomer 
object adipic-acid-monochrome (photograph protoporphyrin dimethyl ester) 
hydrazone [it is called Following AH (P-Me)] was obtained. (360mg, 57.6% of yield) 
Subsequently 150mg of these acquired monomer objects was dissolved in 
tetrahydrofuran 50ml, P-AspMe150mg and 0.2ml of acetic acids were added to this, 
and it was made to react to the bottom of 48-hour room temperature churning. It was 
operated like the example 6 below, the methanol-ethyl-acetate-n-hexane and the 
chloroform methanol performed reprecipitation and recrystallization after after 
treatment, and the hexa methyl ester of the different-species dimer object AH (P) 
(P-Asp) and (1 8) was obtained. (1 1 0mg, 20.0% of yield) 

[0050] Example Tetrahydrofuran 10ml and 10ml of 10%AH water solutions were added 
to Mn-P-Me200mg obtained in the synthetic example 2 of 1 6 porphyrin side chain and 
the different-species dimer in the difference in a metal, and it was made to react to 
the bottom of room temperature churning for 24 hours. Actuation after treatment of 
the reaction mixture was carried out like the example 15 after the reaction, and the 
monomer object adipic-acid-monochrome (Mn-photograph protoporphyrin dimethyl 
ester) hydrazone [it is called Following AH (Mn-P-Me)] was obtained. (200mg, 67.1% of 
yield) Subsequently 100mg of these acquired monomer objects was dissolved in 
tetrahydrofuran 20ml and 0.2ml of acetic acids, P-AspMe100mg was added to this, it 
was operated like the example 6 below, and the hexa methyl ester of the 
different-species dimer object AH (Mn-P) (P-Asp) (19) was obtained after after 
treatment. (100mg, 33.6% of yield) 

[0051] Example 2 sets of Mn-P-Me150mg obtained in the synthetic example 2 of 17 
Mn-P-Me monomer derivative was taken, tetrahydrofuran 7.5ml was added to one 
side, and it dissolved, and the mPH water solution was dropped 10%, it dissolved in 
another side by tetrahydrofuran 15ml and 15ml of 50% acetic-acid water solutions, 
pPH750mg was added, and it was made to react to the bottom of room temperature 
churning separately for 1 hour, respectively. After the reaction, the former reaction 
mixture was operated like the example 6, carried out reprecipitation purification in the 
ethyl-acetate-n-hexane, and obtained monomer object isophthalic acid-monochrome 
(Mn-photograph protoporphyrin dimethyl ester) hydrazide [it is called Following mPH 
(Mn-P-Me)]. (120mg, 52.4% of yield) Reaction mixture operated another side and the 



latter like the example 3, reprecipitation was repeated with 
methanol-tetrahydrofuran-chloroform-ethyl acetate, and monomer object 
terephthalic-acid-monochrome (Mn-photograph protoporphyrin dimethyl ester) 
hydrazide [it is called Following pPH (Mn-P-Me)] was obtained. (150mg, 65.6% of yield) 
[0052] Example Monomer Mn complex mPH(Mn-p-Me) 100mg and 
pPH(Mn-P-Me)150mg obtained in the 18 examples 17 are taken separately, 
respectively, one side adds P-AspMe120mg which dissolved by tetrahydrofuran 40ml 
and 0.2ml of acetic acids, and was obtained in the example 1, and it dissolved by 
tetrahydrofuran 50ml and 0.3ml of acetic acids, and another side added 
P-AspMe1 70mg, and was made to react to the bottom of room temperature churning 
for 24 hours. About the former, after a reaction and reaction mixture were operated 
like the example 6, reprecipitation and recrystallization were repeated by the 
tetrahydrofuran-ethyl-acetate~n-hexane and the methanol-ethyl-acetate n-hexane 
after after treatment, and the hexa methyl ester of the different-species dimer object 
mPH (Mn-P) (P-Asp) (20) was obtained. (80mg, 21.2% of yield) 

About the another side latter, it was operated like the case of the derivative of (20) of 
the above-mentioned after a reaction, and the hexa methyl ester of rough pPH 
(Mn-P) (P-Asp) was obtained. (200mg, 44.3% of yield) The acquired ester object was 
succeedingly given after hydrolysis and to a medium-voltage inversional layer column 
chromatography (octadecyl silica gel) with the conventional method in a 
pyridine-caustic-alkali-ol^sodium water solution as it was, methanol-water (4:1) 
fractions were collected, the solvent was recrystallized with the pyridine-methanol 
after reduced pressure distilling off, and the different-species dimer object pPH 
(Mn-P) (P-Asp) (21) was acquired. (8.8mg, 2.1% of yield) 

[0053] Example Cu-P-Me200mg obtained in the synthetic example 3 of 19 Cu-P-Me 
monomer derivative is taken. Tetrahydrofuran 15ml and 10ml of 10%MH water 
solutions are added. 24 hours, Tetrahydrofuran 15ml and 10ml of 10%AH water 
solutions are added to Cu-P-Me200mg. 24 hours, To Cu-P-Mel50mg, tetrahydrofuran 
22ml, 15ml of methanol-water mixtures, 0.5ml of acetic acids and mPH750mg were 
added, tetrahydrofuran 40ml, 20ml of acetic acids, and pPHIg were added to 
Cu-P-Me 150mg for 5 minutes, and each 4 set was made to react to the bottom of 
room temperature churning for 1 hour. Chloroform is added and rinsed to these [ after 
a reaction and ] 4 sets of each reaction mixture. After distilling off a solvent, It 
reprecipitates by the methanol-ethyl-acetate-n-hexane, the 

chloroform-ethyl-acetate-n-hexane, an ethyl-acetate-n-hexane, etc. It carries out 
by repeating recrystallization. Four sorts of monomer Cu complexes [ four sorts of ], 



i.e., malonic-acid Adipic-acid - isophthalic acid - and below 

terephthalic-acid-monochrbme (Cu-photograph protoporphyrin dimethyl ester) 
hydrazone derivative [MH (Cu-P-Me) ] called AH (Cu-P-Me), mPH (Cu-P-Me). and 
pPH (Cu-P-Me) was obtained separately. (110mg, 160mg, 140mg and 70mg, 42.9% of 
yield, 59.3%, 67.5%, and 33.8%) 

[0054] Example Monomer Cu complex four-sort each [MH(Cu-P-Me) 100mg obtained 
in the 20 examples 19, AH(Cu-P-Me) 100mg, mPH(Cu-P-Me) 100mg, and 
pPH(Cu-P-Me)50mg] are taken separately, respectively. To front 2 persons, 
tetrahydrofuran 20ml, 0.2ml of acetic acids, and P-AspMe1 10mg Tetrahydrofuran 
40ml, 0.2ml of acetic acids, P-AspMel20mg and tetrahydrofuran 30ml, 0.2ml of acetic 
acids, and P-AspMe70mg were moreover dissolved in back 2 persons, and it was made 
to react to the bottom of room temperature 24-hour stirring. After a reaction, operate 
4 sets of reaction mixture like an example 18 below, and it carries out after treatment, 
respectively. It reprecipitates in an ethyhacetate-n-hexane, a chloroform-n-hexane, 
and a tetrahydrofuran-ethyhacetate-n-hexane. It carried out by having repeated 
recrystallization and the hexa methyl ester object of four sorts of different-species 
dimer objects MH (Cu-P) (P-Asp) (22), AH (Cu-P) (P-Asp) (23), mPH (Cu-P) (P-Asp) 
(24), and pPH (Cu-P) (P-Asp) (25) was acquired. (1 10mg, 90mg, 30mg and 60mg, 22.7% 
of yield, 26.3%, 1 0.1 %, and 42.6%) 

[0055] Example MH (P-Me) (2)2 obtained in the hydrolysis example 5 of 21 dimers was 
hydrolyzed with caustic alkali of sodium 10% in a pyridine with the conventional 
method, and it stuck to the synthetic adsorbent after neutralization by the citric acid 
20%, and was eluted with the methanol after rinsing. The eluate was recrystallized with 
methanol-ethyl acetate after vacuum concentration desiccation, and MHP2 (2) which 
is a dimer object of the same kind was obtained. (The yield by hydrolysis was 85.0%.) 
OHP2 which hydrolysis of a dimer besides the following is operated like this, and after 
treatment is performed, and is a dimer object of the same kind (1), AH (P-Asp) (3)2, 
mPH (P-Asp) (4)2, pPH2 (P-Asp) (5), MH (Mn-P) (6)2, AH (Mn-P-Asp) (7)2, AH2 
(Cu-P-Asp) (8), AH (Zn-P-Asp) (9)2, AH (SP) (10)2, AH (SP-Asp) (11)2, AH (PPB) 
(12)2, and AH (pyroPPB-Asp) (13)2 were obtained, respectively. (The yield by these 
hydrolysis was 80 - 95%.) 

Moreover. MH (Mn-P) (P) a dimer of a different kind as well as the point carries out 
hydrolysis processing, and is [ MH ] a dimer object of a different kind, (14), MH (Cu-P) 
(P), (15), AH (P-Asp) (Mn-P-Asp) (16). AH (Cu-P-Asp) (P-Asp) (17), AH (P) (P-Asp), 
(18), AH (Mn-P) (P-Asp) (19). mPH (P-Asp) (Mn-P) (20), MH (Cu-P) (P-Asp) (22X AH 
(Cu-P) (P-Asp) (23). mPH (Cu-P) (P-Asp) (24). and pPH (Cu-P) (P-Asp) (25) were 



obtained, respectively. (The yield by these hydrolysis was 80 - 95%.) 

[0056] Example Laser radiation in 22 extraction organs (excitation fluorescence 

spectrum) 

The 5mg test drug mPH (Mn~P) (P-Asp) (20) diluted with the phosphate buffer 
solution (1ml) to the golden hamster (one groups [ five ]) on 14 - the 21st which 
transplanted the pancreatic cancer cell of nitrosamine oncogenesis After intravenous 
injection, each organ which extracted each organ including cancer and was obtained 
— N2-pulsed laser (N — 2,337 nm) For 2ns, 400-1 OOOnm is irradiated, an excitation 
fluorescence spectrum is measured, and it is based on the peak wavelength of 470nm 
NADH. The wavelength of 600-900nm was examined. (N2-PLS measurement) 
The result (cancer / each organ ratio) obtained like the following is shown in Table 2. 
Table 2 measures each excitation fluorescence spectrum of each organ extracted 6 
hours after medication, and shows the value which computed the peak wavelength in 
600-900nm by making peak wavelength of 470nm into criteria 1 . In addition, a dimer 
Mn complex (for example, a compound 6 and 7) of the same kind does not have 
fluorescence, and N2-PLS measurement of it was not completed. 
[0057] 
[Table 2] 
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[0058] Example 10micro (dansyl methionine) of evaluation substrates M of 
photosensitized oxidation using 23 dansyl methionine is dissolved in chloroform 1ml, 
0.1 micro of sensitizers M obtained in said example is added, and it is Cold under 
stirring. Spot It irradiated by PICL-SX (Nippon P.I.Co.Ltd) (a halogen lamp, 150W, 
80,000Lux). The spot of the reaction mixture was carried out to the TLC plate 
(Kieselgel 60F254) for every optical exposure part, the expansion back was checked 
with the chloroform-methanol (3:2) and a dansyl methionine and its oxidation product 
(dansyl methionine sulfoxide) were checked with UV lamp (254nm). Time amount to 
which the dansyl methionine disappeared completely was made into reaction end time 
on the TLC plate, and comparison examination of the strength of the photooxidation 
reaction of each sensitizer was carried out. The result is shown in drawing 1 and Table 
3. In addition, the axis of ordinate in drawing 1 shows Rf, an axis of abscissa shows 
time amount (minute), Rf value 0.79 is a dansyl methionine and 0.43 is a dansyl 
methionine. It is the spot of a sulfoxide. Moreover, the numeric value of Table 3 shows 
the completion time amount of a reaction by the part, and means that a 
photooxidation reaction is stronger as this value (minute) is small. 
[0059] 
[Table 3] 
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[0060] Example The mass of this derivative was measured according to 24 
mass-analysis FAB mass spectrometry. As an example of representation of the 
measurement result, the FAB mass analysis spectrum of the methyl ester object of 
MHP2 (2), MH (Mn-P) (6)2, AH (Mn-P-Asp) (P-Asp) (16), and AH (Cu-P-Asp) 
(P-Asp) (17) is shown in drawing 2 , drawing 3 , drawing 4 , and drawing 5 . 
[0061] Example 25 ultraviolet-absorption analysis of a spectrum (albumin test) 
It is known that a porphyrin compound will form two monomers or a polymer in an 
albumin solution. This property is a seal or ** by migration of an absorption maximum 
value or fluctuation of an absorbancy index being seen by analyzing by changing 
various albumin concentration. Therefore, it is an easy screening test for examining 
compatibility with a cancer cell. Albumin 54mg is dissolved in a 3ml physiological saline, 
and it considers as concentration 1.8%. Subsequently, the liquid which diluted this 10 
times and was made into 0.18% was diluted with the common ratio 3, and the liquid of 
each albumin concentration (1.8, 0.18, 0.06, 0.02, 0.0066, 0.0022%) was prepared. On 
the other hand, 1mg of porphyrin derivatives was dissolved in 1ml (pH8.0) of 



phosphate buffer solutions, and it was made 1 00ml with the physiological saline. And 
2ml of albumin diluents and 2ml of porphyrin solutions were mixed, the albumin last 
concentration of mixture was made into 0.9, 0.09, 0.03, 0.01, 0.0033, and 0.001 1%, and 
ultraviolet absorption spectrum measurement (350~900nm) was performed. Moreover, 
it measured similarly in the physiological saline and the methanol solution instead of 
the albumin diluent. These measurement results are shown in Table 4. As the example 
of representation, the ultraviolet absorption spectrum of AH (P) (P-Asp) and (18) is 
shown in drawing 6 and drawing 7 . 
[0062] 
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[0063] 

[Effect of the Invention] Since the porphyrin derivative with this invention has the 
accumulation nature to a cancer cell, the reactivity over external energy, and a 



destructive operation of a cancer cell, and a certain derivative has 
non-phosphorescence or non-phosphorescence non-fluorescence, toxicity moreover 
is not discovered to a normal cell and a compound can respond according to the 
purpose, it reaches [ as cancer treatment medicine or a cancer diagnostic drug ] to an 
extreme and is useful. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the thin-layer chromatogram using AH(P-Asp)2(3) 
octamethyl ester as a sensitizer. 

[Drawing 2] It is drawing showing the mass analysis spectrum (FAB-NBA) of MHP2(2) 
tetramethyl ester (C75H80N 1 201 2, 1 340.6). 

[Drawing 3] It is drawing showing the mass analysis spectrum (FAB-NBA) of 
MH(Mn-P)2(6) tetramethyl ester (C75H82N12016Mn2. 1516.4). 

[Drawing 4] It is drawing showing the mass analysis spectrum (FAB-NBA) of 
AH(Mn-P-Asp) (P-Asp)(16) octamethyl ester (C98H1 15N16026Mn, 1986.8). 
[Drawing 5] It is drawing showing the mass analysis spectrum (FAB-NBA) of 
AH(Cu-P-Asp) (P-Asp)(17) octamethyl ester (C98H1 12N16024Cu, 1959.7). 
[Drawing 6] It is drawing showing the ultraviolet absorption spectrum of AH (P) 
(P-Asp) and (18). 

[Drawing 7] It is drawing showing the ultraviolet absorption spectrum of AH (P) 
(P-Asp) and (18). 
[Description of Notations] 

1 Porphyrin Solution and Mixture of Physiological Saline 
(0% of albumin concentration) 

2 Mixture of Porphyrin Solution and Albumin Solution 
(0.001 1% of albumin concentration) 

3 Mixture of Porphyrin Solution and ARUPUMIN Solution 
(0.0033% of albumin concentration) 

4 Mixture of Porphyrin Solution and Albumin Solution 
(0.01% of albumin concentration) 

5 Mixture of Porphyrin Solution and Albumin Solution 
(0.03% of albumin concentration) 

6 Mixture of Porphyrin Solution and Albumin Solution 
(0.09% of albumin concentration) 



7 Mixture of Porphyrin Solution and Albumin Solution 
(0.9% of albumin concentration) 

8 Porphyrin Solution and Mixture of Methanol 
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»cT*j*fcJ:01in7k»»L^o io*#»«*2 0%*x 

ft, 7*hyPhW7-fU> («TP^f 3) 1. 7 
5 g £rf#fc 0 (xXf;bt0^r Vft) 

w\*i/)\,T^Z/ (DCHA) ictfffiiaO P-DC 
HAtg (2. Og) fcLfco ttCHAS^^pn^l/ 
A 1 5 Om 1 fcjSMSU 7X^7*^i '>7WXX 
^r;l/ (AspMe) Mfi2 g"*in*.* «#Tte*»tt 
*;l/aflS*Y5F (WSC) 2 g£r&*lcin*_T 1 . 5B$ 
HElS-e-bftfeo EJS& (TLCfcTEJ5S«*J&*» 

6& B B (07 1 h y n h # ;l/7 x;V- 6 , 7-tTXTX 
rh7^ ^;I/XXf;I/ (UT P-A s pM 
ekf5)*»ft. (1- 2g. IR*4 2. 4%) 
[0 0 3 6] *5£0U 2 

«FBB¥2- 1 3 8 2 8 O^fccfctflSBB^-S 9 7 7 9 
#fc»i3 f fc#tt**a.bT^*bft 0 . P-Me 3 g*5<fc 
tf^«SMltf6nftP-A spMelO Omg^n 

U «#T2B#fg££S-erc 0 EJffl& EfSMKco. 9 

^ ^y-;i/-K8x^- n — 

y a h -rU> f;i/xxf;l/ (WTM n - p 
-Me^ta) fcWMn-7*h*l/7^x;l/-6, 

7-ex7X/^7^yS rf7^f;i/xxf;i/ (UT 

Mn-P-AspMei:f?) WWI/io (2. 8 
g*5<fctf9 Omg. IR^8 1 . 8%fc*<J:I/3 4. 7%) 

[0 0 3 7] mmm 3 

il?2- 1 3 8 2 8 0^*5*tf*SfiffJ 1 icntfttfe 



(8) 



WBB¥6-8 0 6 7 1 



13 

*3cfibT^JjtLfc 0 P-Mel glS&Zfm&mi Tf# 
^tl/cP-A s pMe 1 5 Omg^r^tl^tlSU^^^u 
u^;l/A-^^y-;U (2 : l v/v) KJgfBU 

«**piLT^ia-eairF3o»ns«**fto rjs* 

0. 9%£3***-flfci£U »DD*;l/Ai*»E« 

->7f;l/XXr;l/ («TCu-P-Me £ 
m^) *5£tfC h#/l/:7-rx;l/-6* 7-tTX 10 

7^<5*vi fh7^^xxf;l/ («TCu-P 
-AspMei:f3) *9J*fc»fc. (1 g**tfl 3 
Omg, «f 9 1. 0%*5£t/3 4. 4%) 
[0 0 3 8] 4 

P— Me 5 0 0mglCfh7tFP77> 150ml* 

H£S?) 7KS?S5 0m 1 *STL 2 4R#l»EfS*« 
/Co RfS^ (TLCtCTR ffflO»»*»B) . S^TS 

n/c»ffi«3 (4 0 0mg) ttZ/*)t>?)\si3 z 7l±W*Y 

r^y^-ictti,. mm^fr-tzs-fr (9:1) 

fcjctf (1 : 1) »aH#*m**«*H*bteo *ti 
L. i»ttBllO^V-#MHP2 (2) Of h^* 

UMTMH (P-Me) fc»5] ^g'J^KfffCo (5 0 
mg^tfl 2 Omg. IR*4. 6%:fcJ;tf20. 3 

%) 30 

C0039] mmm 5 

Hfifi«l4T*»&nfcMH (P-Me) 80mg*fF7 
FP77V 4 0 m nc»»U SiSifiTFfcP-Me 
lOOmgWDMO. 2 m 1 *iP^T2ilfflSJiS* 

\i\ IWkt5^-*MHPz (2) Of F7^f 
;l/XXf ;l/J&t#fc 0 (lOOmg, 1R$1 3. 9%) 

[oo4o] mfem 6 40 

HfifiMlTti&nfcP-A spMelO Omg^f f7 
tFu77>2 5ml fc}S»U MiSMWT\CT^\f> 
S^F7^F («TAHi:f7) **D^5HMSJSS 

&*9S&> fF7l:FP77y-B»xf;l/-n — * 
^^Vfe^t/y ^7-;l/-SSxf;l/- n --n^ Vtc 
TiWtiB*«?)jBU l»fi«ftOW7-*AH (P 
-Asp) 2 (3) ©*****vl/XXf;l/*#fc 0 
(5 Omg, IR*9. 8%) so 



14 

[0 0 4 1] HfiEffll 7 
HfiSWIlT*^5nrcP-As pMe*§5 OmggiJ^tc 
SO. f F7t:FD77>l 0ml fc|f&0. lmlt' 

5>F CttTmPHkfi) *>^tffl/7?;l/K^tF7 
S>F (OTp PHhf ^) «r*4r»c:2 0mgira^T2H 

BflBcllffLTWttlU ([Wft«flfl)W^-*m 
PH (P-Asp) 2 (4) fe<t(?pPH (P-As 
p) 2 (5) ©*****/UxXf/l/*»J*fc:#fc. 
(30mg6W30mg, IR*2 1. 2%*5<fctf2 

1. 2%) 

[0 0 4 2] 8 

JtaS«2-l?»6nfcMn-P-Me 100mgi:Mn- 
P-A s pMe 1 4 Omg/fe^n^tlS^JCjSO. hu# 
icti-r h^t: Fn77> 1 0ml £MH 1 Omg. 
ictif h^fc FD75>4 Om 1 £g^0. 5 m K A 
H 5 0 m g ^Jta*. fflBSHFFfc: 1 »BEJtS«*fc. J£ 

felB B B a <D^v- §i#MH (Mn-P) z (6) £AH 
(Mn-P-Asp) 2 (7) ©**>^^l/XXf;l/ 

^S'J^lCfffco (7 Omgt 7 Omg. 1R^2 6. 8% 

fc8. 1%) 
[0 0 4 3] USEffll 9 

Hflseo 6 -et# 6 nfc (3) o^f/vxxf/i/MSso 

TiS»»* ^n^ftKW^fcJ: 5 0 m g 

ofe»ifecfctfTLCjcT»K) . ^en^nokjcffi*^ 

7-«»AH (Cu-P-Asp) 2 (8) i:AH (Z 
n _ P _ Asp ) 2 ( 9 ) o*^i»^f;l/xXf;l/*Si| 
*fc#fc 0 (50itigfc45mg. iR*9 v 2% £7. 
0%) 

[0044] mmm i o 

xep^77-rX i/7f;Vxxf;l/ (UTS P-Me 

5/7f;l/XXf;l/ (CTF pyroPPB-As 
pMetta) ^^n^tlS'J^tC lOOmgSt), JCTF 

SO^T-ftAH (SP) 2 (10) £AH (pyr 
oPPB-Asp) 2 (13) Of F7^f^xXf;b 
JfcJE-ft^FtlJM* ICftfco (50mg£45mg. 1R^2 

2. 0%i:l 6. 7%) 
[0 0 4 5] Hffiffil 1 1 

ftftM 2 T'fffcM n-P-Me300mg ft £tf JSKM 



15 



(9) 



#fffJ¥6-8 0 6 7 1 
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3T'if;C u-P-Me 2 0 0 m g £rg'J^ \Cf% K> . ffi# 
fclte-r hvfc FD77V9 Om 1 £6%MH7kJg?&l 0 
m 1 I^(ifh7t:KP77>l 5mlh2%M 
HTKrgffi lOml^ 4n*SfflatirFfc 3 BIHEJ&ttL 
ftfco UT*ti^n*JtMl«4i:BlttBc»ffUTiSUs; 

[OTMH (Mn-P-Mei:l5] tvpyl-t; 

M tiF^W [UTMH (C u-P-Me) 
*gij*£»fco (2 5 Omgi: 1 1 Omg. IR* 5 8. 
7%£4 2. 9%) 
[0 0 4 6]° **W 1 2 
fcftH -£S§§f*lc *5 * Si-ift^^ 
SlfiKflHl lT»&*lfcMH (Mn-P-Me) fc^tfM 
H (Cu-P-Me) ^Sl 0 OmgSU^lcS'K fb 
7tKD77y50ml hfflF^O. 5 m 1 "C^tl^tl* 
£attf¥TKC#^rh:P-Me 1 5 0mg*iD* 
T3BIBEft!«*fc. Sff» (TLC, UVlCTW 

re»x^;i/- n -^^>tc * k> wrtm, z> 

5EU SB£V^— ttMH (Mn-P) (P) (1 4) 
£MH (Cu-P) (P) (1 5) Ofh7^f^xX 
■r;l/*9J*fc:f§fco (5 0mg£4 5mg. iR*16. 
9%tl 5. 2%) 
[0 0 4 7] §Hfi£0»J 1 3 
jtJHW2T»fcMn-P-A s P Me300mg^(; 
^IffIj3tWcCu-P-A s pMe 1 3 Omg**tl 
Wlffl^fcStK U*lcttfh7l:FP77y50ml 
43*tf»ttl Om 1 fe^fcti-r h^t H077V2 
Om 1 fccfclfflFttO. 2ml*ta*.iS»U 2 0%AH 

*»*i om i *arFbSia«»T»c2»mjE«*b* 

^7^i fh7^WxXf;W tF7!/> [tCF 
AH (Mn-P-AspMe) fcW?] 
^ey (Cu-7th7Dh^7^x;l/-6, 7-t£X 
7X^7^>i rh7^f/l/xXf;W tK7 % /> 

[KTAH (Cu-P-AspMe) tmol *g(l*fc: 
»fc 0 (2 0 0mgh2 Omg. IR^I 9. 9%t4. 
5%) 

[0 0 4 8] HfiSCT 1 4 
USSCTl 3T't#P»nfcAH (Mn-P-AspMe) 5 
0mglC7^h^tiFn^^>30m 1 fcit/WKO. 5 
ml. P-A s pMe 5 Omg«\ fUAH (Cu- 
P-AspMe) 20mglCf h7tFn77>l 5m 



UBBO. 5m 1 *>J:tfP-A s pMe 3 Omg*ftl 

-'v^-frvfe.ktf* ^/-^-WSEx^l/tc J: DffitR 

n-P-Asp) (P-Asp) (16)feJ:tfAH 
(Cu-P-Asp) (P-Asp) (17) O*^ 

^;l/XXx;l/«BQ4£ftfco (7 0mg£3 5mg. 
10 1R*1 5. 8%£ 4. 4%) 
[0 0 4 9] 1 5 

P— Me 5 0 Omglilf F7tKD77> 1 OOmllo 
1 % A HTkMM 10 0ml fcftnfcTSiSWlftTfc 2 

2»icTtttfsutt^a£tfc ^^y-^-RSx^v- 

(7*h^nh*n/7-fU> s^**7l/X 
Xf;W fcK7^ [WTAH (P-Me) ^ 
20 »fc D (3 60mg, IR$57. 6%)OV^»6tl 
/cW/V-ft 1 5 0mg^fh7tKP77>5 Om 
1 tCrg^LCntCP-A s pMe 1 5 0 m g *5 * tfSf Bl 
0 . 2ml *3to*T 4 8 B»BBfijUBFFlCRfc**fco 

g^a:^;l/— n — 's** J;tf^PP ajvl/ A— * & J 

-Mc-cmm* w»aft*ffv\ siw7-»ah 

(P) (P-Asp) (18) o^Wf;VxXf^ 
*mtc 0 (1 lOmg, 1R$20. 0%) 
[0 0 5 0] I»J 16 

^fiS0U 2 "Cft % tltcU n-P-Me 2 0 0mglCfh7 
M Fn77y 10ml teJct/l OKAHriciSfflU Om 1 
*taitTSiS«J$TK2 4«fHS*BS*fc- SfSSK S 

T^VR-t / ' (M n - 7* h^D h*;l/7-f 'J > 
i/7f;l/XXf;W HF^/V [WT AH (Mn-P- 
Me) *»fc. (2 00mg. W67. 1 
%) iWc^/^-ftl'OOmgSfF^ 
40 tFD77V2 Om 1 *5<fcOW&0. 2mHcS»U 
CtltCP-A spMel 0 Omg^JjD^T, UTHttM 

6kn«»c»ffLTajaa». si^v-#ah cm 

n _ P ) (P-Asp) (19) O^Wf*XXf 
;l/*f§fco (lOOmg, 1R$33. 6%) 

[0051] -0mm 1 7 

Mn-P-Me t/Y-^SftOM 
Hififfl 2 T?#&nfcM n-P-Me 1 5 0mg*2|gjS 
0. — ^icti-r h^fc FD77>7. 5m 1 &i}U^Tt& 
SIL1 0%mPH*8«*iTU i^Cl±fh7tF 
so uy^z/\ 5m 1 5 0%ffl?B&kJ8?K 1 5m 1 tcr 
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(10) 



WI¥6-8 0 6 7 1 
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5>K [J^TmPH (Mn-P-Me) tmol *%Tc Q 
(120mg, IK$52. 4 %) ftS^ &#«rS*S«tt 

;l>7-<y> ^f;l/iXf;W bH^K [KTpP 
H (Mn-P-Me) hf3] fcfffco (150mg. 
IR* 6 5. 6 %) 

[0 0 5 2] Hjfii 18 
SSfiSGfll 7Tt#5tirc*y v-MniftmPH (Mn- 
p-Me) 1 0 OrngfeWp PH (Mn-P-Me) 

77>40ml fcefctfBfKO. 2ml "PjSIBU^flBfflll 
TSSnftP-A s pMe 1 2 Omg«rinx > ffi^tiT" 
h^t:Ku37^V5 Om 1 tS&TSm&O. 3mlt« 
LP-A s pMe 1 7 Omg^Dt ^SMJ$T^ 2 4 

W7-ft;mPH (Mn-P) (P-Asp) (20) 
cO^dHt^^xX^/l/^trCo (8 0mg, lR$2 
1- 2%) 

f&frf&gico^-n^ Kjs»«rao (20) (ommfcco 

IftkWaiKlUffLtSpPH (Mn-P) (P-A s 
p) O^tl-^^l/XX-r^ff^Co (2 00mg. IK 
$44. 3%) tfen/cXXx^ft^l^^^^O*^ 

*y/l/) lcttL*#7-;l/-zk (4:i) H»*Jftft. 

tg&^Mffi® ^ u ^ > - * * / k ts isaf t 

Sl^T-ttpPH (Mn-P) (P-As 
p) (2 1)*f#7c 0 (8. 8mg. JR*2. 1%) 

C0053] mmm 1 9 

C u-P-Met/^lft^S 
HttM3T»&nfcCu-P-Me 200mg^S!), 
rh7tFP77yi 5 m I *5<fcrjl 0 %MH7k?g?£ 1 
0ml*iD^T2 4lSH, Cu-P-Me 2 00mg 

fh7tKP77V15ml 4o<fct>*l 0%AH7j<r§ 
SSl Om 1 %*PXT2 4^fH. Cu-P-Mel50m 
g(C, fh7^HP77V22mK >V-7kM 
»15mK»80. 5mlfcWmPH7 50mg^ 
40iLT5»HI. ^et/lcC u-P-Me 1 5 OmglC. 
fF7t:KP77>40mK gt§£2 Om 1 *5£tfp P 

h i g^tet i mm. *n?n<D4&*m&&WT\c 



^x^;l/-n— ^"9">. ^oD*;l/A-Sfixf;l/- 
n >fc«krflftftx^;l/- n -^»y*Tffijt 

MH (Cu-P-Me) , AH (Cu-P-Me) , m 
10 PH (Cu-P-Me) *5<fctfpPH (Cu-P-M 
e) tMol *9J*k:Sfc 0 (llOmg. 16 0m 
g x 1 4 Omg. *5«£tf7 Omg. l&$4 2 . 9 %. 5 
9. 3%, 6 7. 5%*5<fctf3 3. 8%) 
[0 0 5 4] HfiEffll 2 0 

Hfiseai 9T*?#enrc^ey^-cu^&4M [mh 

(Cu-P-Me) 100mg> AH (Cu-P-M 
e) lOOmg, mPH (Cu-P-Me) lOOmg 
fecfcfJpPH (Cu-P-Me) 50mg] Z^tl^n 

20 ^0. 2m 1 teZXflCP-A s pMe 1 1 Omg^s ft 
2#Cf b7tKP77V4 0mK SfiO. 2mlft 
5tflCP-A s pMe 1 2 Omg&cfcrjF-r h^fcKo^ 
v>3 Om U ff&O. 2m 1 &£tfU:P — A s pMe 
7 0mg^ inilTiSJBU 1S2 4 BfB*J¥TfcEtfS 
S*fco KJtB«. *ti€ f ti4«OKJ6«*WT*»Wl 

>\ ^ d d A- n -^\^^ i t>r h 7 1: K n 7 
^^-^x^Iz-n-^itV^TSitMs l?*SJI£: 

«osuft\ 4 aosa^r-r v-»mh (cu-p) 

so (P-Asp) (2 2) > AH (Cu-P) (P-As 
p) (23) , mPH (Cu-P) (P-Asp) (2 
4) *5«fc£fpPH (Cu-P) (P-Asp) (25) 
^^^f;l/XXf;l/^#/: 0 (110mg> 9 0 
mgs 30mg^<tt/60mg, W22. 7%. 2 
6. 3%. 10. I%35<fctf42. 6%) 

[o o 5 5] mm® 2 1 

HfifiSy5T»6tlfcMH (P-Me) 2 (2) 
j:0t!'J 1 0 %«ttv— ^kiTfcrtciWWL, 2 0 

-frt'fe^MHPz (2) *|#fco 0to7k»»K<t«lR 
$t£8 5. 0%"e&o7Co ) 

£frV\ fflO^V-^^OHP^ (1) . AH 
(P-Asp) 2 (3) . mPH (P-Asp) 
2 (4) . pPH (P-Asp) 2 (5) . MH (Mn 
-P) 2 (6) . AH (Mn-P-Asp) z (7) > 
so AH (Cu-P-Asp) 2 (8) . AH (Zn-P- 
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(11) 



4#Ha¥6 — 8 0 6 7 1 

20 



Asp)z (9), AH (SP) 2 (10), AH (S 
P-Asp) 2 (1 1) % AH (PPB) 2 (12) t5 
cfctfAH (pyroPPB-Asp) 2 (13) £r^ft 

*n»ito (cnzimykftmfr&ztiLmts 0-9 5% 

O^V-#T^^MH (Mn-P) (P) (1 4) , 
MH (Cu-P) (P) (1 5) , AH (Mn-P-A 
s p) (P-Asp) (16), AH (Cu-P-As 
p) (P-Asp) (17), AH (P) (P-As 
p) (18), AH (Mn-P) (P-Asp) (1 
9) , mPH (Mn-P) (P-Asp) (20) , M 
H (Cu-P) (P-A s p) (22), AH (Cu- 
P) (P-Asp) (2 3) , mPH (C u-P) (P 
-Asp) (24) fei;tfpPH (Cu-P) (P-A 

sp) (2 5) Jt^n^nmtco (cn6*o*»»^j: 

3iRi£fi8 0-9 5%T&o7c 0 ) 

[0056] mam 2 2 



gc>^-;i/fyAAx^- a she) icv^mmffim 

(lml) »CTft«RLfc5mg<0«KS8«lmPH (M n 
-P) (P-Asp) (2 0) **dtr#K 
B*»fiU ff^n/c&frSKNz - pulsed 1 
aser (Nz, 337nm, 2ns, 400—100 
Onm) *BB»U BfiaftX'** Wl/fcMSU 4 7 
0 nmtONADHOt!-^S^i$i:tt 6 0 0 — 
9 0 0nmO»ft**WLfc o (Nz - PLS«6) 
ttTra«fcLT»6nfc«* (&/£Kg§ it) **2 

EbfiMftX^*hJl'*«ISU 4 7 0 nm<Dfc!-*&S 
*S*Pl £. LT 6 0 0 — 9 0 OnmTOlf-^l^S 

tf ffc^* 6^7) ttfiBtttf* < N 2 - P L S WJg#T?* 

[0 0 5 7] 
[*2] 



it ft « 


JS/KS 








s/iaisf 


( 3) AH (P-Asp) x 


3.29 


3. 37 


3.29 


0.25 


( 9) AH (Zn-P-Asp) z 


2.55 


3.92 


3.33 


0.31 


(16) AH (Mn-P- Asp) (P-Asp) 


1.68 


3. 08 


4.11 


0.46 


(17) AH(Cu-P-Asp) (P-Asp) 


4.16 


4. 65 


8.78 


1.39 


( 18) AH (P) (P-Asp) 


1.89 


4. 14 


3.63 


0.39 


(19) AH (Mn-P) (P-Asp) 


2.62 


3.80 


5.07 


0.60 


( 20) mPH (Mn-P) (P-Asp) 


4.00 


4. 17 


7.14 


0.30 


(21) pPH(Mn-P) (P-Asp) 


3.05 


2.68 


3. 53 


0.42 


(24) mPH(Cu-P) (P-Asp) 


6.57 


4.31 


6.27 


0.35 



[oo5 8] $mm 2 3 

mn io/im**dd*;i/ai 
mi u:»»u msBmmm'cm&tiitmaMo. 1 /im 

**DtL, JfiJTFfc Cold Spot PICL-SX 
(Nippon P. I. Co. Ltd) (APy>7 
y^, 1 5 OW, 8 0. 0 0 0 L u x) VSMLtto it 
mm 1 »«JCKISJK*T LCS(Kieselgel 
6OF254 ) !CX#7hU ^DD^A-^y- so 



;l/ (3 : 2) T'ili, UV^>^ (2 5 4 nm) T*^ 
> XjM^S'F) *TiLV>7^rzo TLCfilt^ 

»m«BI 1 *5«fctfS3K:gvro **** 0 1 *»ttttR f 

zmmmm (») *jru Rf«o. 7 9i^>;i/ 

*=f-Hr-z/^ 0. 43^>^Mft-> X/l/**- 



(12) 



6-8 0 6 7 1 
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22 



[0 0 5 9] 
[313] 



(b ^ 43a £ 






MHP 




2 




Photofr i nH(§> 




1 0< 


(2) 


MHP, 




2 


(3) 


AH (P-Asp) a 




2 


( 4 ) 


mPH (P-As p) « 




3 


(5) 


pPH (P-Asp) t 




3 


(9) 


AH (Zn-P-As p) 


a 


3 


(14) 


M H (Mn-P) (P) 






(16) 


AH (Mn-P-As p) 


(P-As p) 




(17) 


AH (Cu-P-As p) 


(P-As p) 


1 0< 


(20) 


mPH (Mn-P) (P- 


Asp) 




(22) 


MH (Cu-P) (P-Asp) 


1 0< 


(24) 


mPH(Cu-P) ( P - 


Asp) 


1 0< 



[0 0 6 0] HfiS0!l 2 4 

<Dmjz&m<DR&mti,T, uhpz (2) , mh cm 

n-P) 2 (6) , AH (Mn-P-Asp) (P-A 
s p) (16) feWAH (Cu-P-Asp) CP- 
Asp) (17) <D^f;HXf;Ht:OFABlIM 
^h;H&02, 03, 04fc«fetf|15tC^-ro 
[0 0 6 1] §fe560!l 2 5 

X^'J--V^7 L Xf-T-SS„ 7;U7S>5 4mg^3 
m 1 ©iiltflgzMcjgf&U 1. 8%it££:-r£. 



•ectl«r 1 0{g#S?LT0. 1 8%irLfc»&£^lt3T- 
^3g?LT«-7';b7 r 5 (1. 8, 0. 1 8, 0. 0 
so 6, 0. 02, 0. 006 6, 0. 0 0 2 2%) <DWk 

s$ ( P H8. o) i m wcmmx^ £m£tmfov 1 o 

0m 1 tLft, ^LTT;l/r5>#8?fS2m 1 hif^~7 

J U >i§?£2 m 1 £ii£U JlfSOTyl/^^ 

£0. 9, 0. 09, 0. 03, 0. 0 1, 0. 003 

3, o. oo i i%£L&nmmix'<*h)i>mi£. o 

5 0~9 0 0nm) ^fr^fc StzTftZTS. 

40 £LT, AH (P) (P-Asp) (18) Ofj 
HXX^^ h /l^E 6 *>£ tf 0 7 tc^-To 
[0 0 6 2] 
«4] 



so 



(13) 



WMHPF6-8 0 6 7 1 
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it & m « 


(nm) 






✓ 


( 3) 


AH(P-Asp} 2 


e 7 7 


ft 7 c 


R 7 ft 


( 7) 


AH (Mn-P-Asp) a 


Q 

D O A 


C 7 C 


ft T Q 


( 9) 


AH (Zn-P-Asp) a 


ft o 

D t> O 


ft o 
O D O 


ft CT C 
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